Objective: To investigate how cancer patients in Norway use primary care out-of-hours (OOH) services and describe different contact types and procedures. Design: A retrospective cross-sectional registry study using a billing registry data source. Setting: Norwegian primary care OOH services in 2014. Subjects: All patients' contacts in OOH services in 2014. Cancer patients were identified by ICPC-2 diagnosis. Main outcome measures: Frequency of cancer patients' contacts with OOH services, contact types, diagnoses, procedures, and socio-demographic characteristics. Results: In total, 5752 cancer patients had 20,220 contacts (1% of all) in OOH services. Half of the contacts were cancer related. Cancer in the digestive (22.9%) and respiratory (18.0%) systems were most frequent; and infection/fever (21.8%) and pain (13.6%) most frequent additional diagnoses. A total of 4170 patients had at least one cancer-related direct contact; of these, 64.5% had only one contact during the year. Cancer patients had more home visits and more physicians' contact with municipal nursing services than other patients, but fewer consultations (p < 0.001). Patients in the least central municipalities had significantly more contacts than more central municipalities (p < 0.001). Conclusion: There was no indication of overuse of OOH services by cancer patients in Norway, which could indicate good quality of cancer care in general.
Introduction
Many countries are concerned about unnecessary use of emergency medical services for non-urgent conditions, as this contributes to inefficient use of care resources. [1] [2] [3] [4] Several factors such as clinical, sociodemographic, and organisational are found to influence how the population use primary care out-of-hours (OOH) services. More frequent use of OOH services is associated with frailty, psychiatric disease, cardiovascular disease, and cancer, as well as female sex, very young or very old age, low-income level, and receiving homecare nursing. [5, 6] It has also been shown that patients with chronic disease contact OOH services due to exacerbation of already diagnosed chronic disease, [7] and that frequent use of daytime general practice is associated with OOH contacts due to exacerbation. [8] Additionally, organisational factors, such as short distance to the location of the OOH service, higher degree of urbanisation, and low accessibility to daytime primary care, are associated with more frequent use. [1, 9, 10] Several studies have investigated cancer patients' use of emergency medical services. A German study found palliative care in advanced cancer accounted for 2.5% of all emergency medical services, and uncontrolled symptoms were the most frequent reason for contact. [11] In a British longitudinal observational study, Richards et al. observed that around 2% of calls to primary care OOH services were from cancer patients, of whom 56% had advanced cancer needs. [12] Adam et al. found that the most frequent reason for cancer patients contacting OOH services in Scotland was poor pain management, although 53.8% were already prescribed strong opiate analgesics. [13] In an Italian study, Buja et al. also showed that cancer was associated with a higher relative risk of being referred to an emergency department consultation as opposed to a telephone consultation, but cancer patients had a lower relative risk of being referred to the GP's office for consultation. [14] To ensure continuity of care, OOH services should optimally be used for acute health problems, while treatment of non-urgent conditions and regular care for patients, including cancer patients, should be accomplished during daytime.
Norway has a high OOH contact rate compared to other countries with available data, and 75% of contacts are classified as non-urgent. [15] One reason for this is that Norway has a strict gatekeeper system; patients cannot go directly to hospitals. Another reason could be low accessibility to the general practitioner during daytime. [15] However, we know little about how Norwegian cancer patients use OOH services. The aim of this study was to investigate how cancer patients in Norway use OOH services and describe different contact types and procedures, using a billing registry data source. Our hypothesis was that cancer patients constitute a relatively large proportion of OOH contacts.
Material and methods

Data source
The material in this study was based on all electronic billing claims from physicians working in primary care OOH services in Norway in 2014. OOH services are organised by the municipalities, may differ in organisation, but all send electronic billing claims to the Norwegian Health Economics Administration (HELFO), which is responsible for remuneration. For every patient contact, a billing claim is made to HELFO. A claim identifies the physician and contains personal details about the patient, diagnosis and fee codes for different types of contacts, procedures, time use, and special qualifications of the physician (approved specialist or PhD degree). [16] All patients were de-identified and given a pseudonymous identification number (pseudo ID). The data file was delivered by HELFO to the National Centre for Emergency Primary Health Care, as part of a contract to produce an annual report about the OOH services. [16] 
Subjects
All contacts identified by electronic billing claims in OOH services in 2014 were included (Figure 1 ). Paperbased claims, < 1%, were not included. We identified cancer patients with at least one OOH contact during 2014 by identifying billing claims holding a cancer diagnosis, according to the International Classification of Primary Care (ICPC-2). [17] One billing claim was defined as one contact. We also included 'contacts with other diagnoses' for these patients, identified by pseudo ID. These contacts did not hold a cancer diagnosis and thus could not be identified as cancer related with certainty. Contacts with missing pseudo ID (n ¼ 36) and without one of the below classified contact types (n ¼ 36) were excluded.
Variables
The following variables were used: age, sex, time and type of contact, diagnosis, procedures, municipality centrality, physician sex, and physician age.
Age for patients was divided into four strata: Type of contact was classified as consultation, home visit, simple contact, telephone, and physician's contact with the municipal nursing service. The variable ''home visit'' also includes physicians' call outs to other destinations than the patient s home (e.g., traffic accident).
Cancer diagnoses according to ICPC-2 were categorised according to main site of malignancy: A: General and unspecified; B: Blood, blood-forming organs, immune mechanism; D: Digestive; R: Respiratory; U: Urological; X: Female genital; Y: Male genital; and Other: cancer diagnosis with frequency of less than 5% of cancer-related contacts.
Non-cancer diagnoses according to ICPC-2 were categorised as pain; infection/fever; respiratory; genitourinary; neurological; gastrointestinal; haematological; cardiovascular; musculoskeletal; psychiatric; death; and other. Symptom diagnoses were given precedence over organ-specific diagnosis, for example, pain is reported as a frequent symptom in cancer. As an example, pneumonia was coded as ''infection/fever'' and abdominal pain as ''pain''. Fear of a diagnosis, for example, ''fear of cancer'' was coded as ''psychiatric''.
Procedures with a frequency of at least 2% of cancer-related contacts were included: laboratory total, C-reactive protein (CRP), cell count, electrocardiogram (ECG), glucose and surgical procedures. Additionally, sick leave, fees for long consultations, and consulting with next of kin were included. Procedures are not mutually exclusive, and several can be coded into one contact. Centrality was defined as a municipality's geographical location in relation to a centre where there are important central functions, and measured on a scale from 0 to 3, where 0 is least central (rural) and 3 is most central (urban). [18] Cancer patients' contacts were compared with contacts of all other patients visiting OOH services during 2014. Cancer patients' contacts with other diagnoses were compared with their cancer-related contacts. Cancer-related direct contacts (consultations or home visits) were analysed according to age, main cancer diagnosis, and additional diagnoses noted during the same contact.
Statistics
The data were analysed with IBM SPSS Statistics 22.0 V R (IBM Corp, Armonk, NY). Comparisons were done by frequency tables and Pearson Chi-square analyses. In the procedures category, Chi-square analyses were done on each category separately, as procedures are not mutually exclusive in one contact. Finally, we performed multiple logistic regression analyses, using home visits or consultations as dependent variable. Independent variables were patient sex, patient age, cancer-related contacts or contacts with other diagnoses, municipality centrality, physician sex, and physician age. A similar regression analysis also included diagnoses, but did not alter the main findings, and is not presented. Unadjusted and adjusted odds ratios (OR) were presented with 95% confidence intervals (CI) and p value. For all analyses, significance was accepted at the 5% level (p < 0.05).
Ethical approvals and data protection
Since the data were anonymised, the Norwegian Social Science Data Services assessed the project as not subject to obligatory notification. For the same reason, the Norwegian Labour and Welfare Administration concluded that there was no need to apply for dispensation from professional secrecy requirements.
Results
Patients
There were 5752 patients with a cancer-related contact in the material. About 55.1% of the patients were male (mean age 70.1 years) and 44.9% female (mean age 67.5 years). A total of 4170 patients had at least one cancer-related direct contact (home visit or consultation). Out of these, 64.6% had only one contact with the OOH services, while 5.2% had five or more cancerrelated contacts during the year. Additionally, 63.2% of the cancer patients also had contacts with other diagnoses, nearly half of these with at least one home visit or consultation. When looking at cancer-related contacts and contacts with other diagnoses together, about a quarter of the patients had only one contact with OOH services during the year, while another quarter had five or more contacts ( Figure 2 ). As number of contacts increases, the relative share of consultations decreases.
Contacts
There were 20,220 contacts for patients identified with a cancer diagnosis, constituting 1.0% of all contacts in OOH services in 2014. Roughly, half of the contacts from cancer patients were cancer related. Cancer in the digestive system (22.9%) was the most frequent ICPC-2 diagnosis in cancer-related contacts, followed by cancer in the respiratory system (18.0%). The most common additional diagnoses were infection/fever (21.8%) and pain (13.6%).
Comparing cancer patients with other patients
Distribution of contact types were significantly different for patients with a cancer diagnosis, compared with patients with other diagnoses (Table 1) . Relative distribution of contact types showed that cancer patients had more home visits and that physicians more often had contact with the municipal nursing services, but there were fewer consultations. There were also more contacts on weekends for cancer patients. Moreover, there were significantly more contacts for cancer patients in the least central municipalities, but fewer contacts in central and somewhat central municipalities than for patients with other diagnoses. For procedures, although statistically significant, there were only small differences. The most important differences were almost four times more consulting with next of kin, as well as three times more haematological cell count for cancer patients, but less sick leave.
Comparing cancer patients', cancer-related contacts, and contacts with other diagnoses There were significantly more home visits, but less telephone consultations for cancer-related contacts compared to contacts with other diagnoses (Table 1) . Also, there were more cancer-related contacts in the least central municipalities. In general, there was a pattern with more contacts in the least central municipalities, then fewest in less central and somewhat central municipalities, before an increase again in the central municipalities. Procedures for cancer-related contacts and contacts with other diagnoses were only marginally different, but statistically significant. Relevant differences were five times more consulting with next of kin for cancer-related contacts, and twice as many ECGs for contacts with other diagnoses.
Comparing home visits and consultations
There were 5764 direct contacts (home visit or consultation) in cancer-related contacts. A significant association was found between age and type of direct contact (Table 2) . Patients aged 80 years or older had more home visits, while patients younger than 60 years had more consultations. Most frequent diagnoses did not differ from cancer-related contacts in total, but death was a frequent reason for home visits.
Multiple regression analyses showed that there were significantly more home visits for cancer-related contacts than contacts with other diagnoses, adjusted OR 1.51 (95% CI: 1.37, 1.66) ( Table 3 ). There was also a clear trend with higher OR for home visits with an increasing age. A trend with most home visits in the least central municipalities, followed by fewest home visits in less central municipalities and then an increase by municipality centrality was also found. Male physician was associated with higher OR of home visits, as were the oldest and youngest physicians.
Discussion
Principal findings
There was no indication of overuse of OOH services by cancer patients in this study. Only 1% of all contacts in OOH services were from cancer patients; half of them cancer related. The majority had only one direct cancer-related contact. Cancer in the digestive or respiratory system was most frequent, while the most common additional diagnoses were infection/fever and pain. Cancer patients had more home visits and physicians' contact with the municipal nursing services, and more weekend contacts than patients without cancer. There was a trend of more home visits with increasing age. Also, cancer patients living in the least central municipalities had relatively more contacts with the OOH services.
Findings in relation to other studies
In our study, we identified 5752 cancer patients in contact with OOH services during one year, only 1% of contacts in the OOH service. Meanwhile, 230,000 earlier diagnosed and around 30,000 newly diagnosed patients with cancer of any type and staging were living in Norway in 2013. [19] Thus, few Norwegian cancer patients were in contact with OOH services, and they had few contacts compared with studies in other countries. [11, 12] There is a high consistency across countries for diagnostic scope in primary care OOH services, [20] and this could indicate that most cancer patients are adequately followed up by their GP during office hours, directly by an oncological hospital ward, or other specialised or palliative care unit. In our study, 65% of the cancer patients had only one direct cancer-related contact during the year, close to Mayer et al. who found that 77% of cancer patients visiting emergency departments only had one visit. [21] We found, however, that 5% had five or more, and about 1% (41 different patients) 10 or more cancerrelated contacts. This difference could mean inequality in healthcare services offered in Norwegian municipalities, as frequent use of OOH services could be an indicator of poor quality cancer care. [22] Another explanation may be increased symptom burden in some stages of the disease. Patients with cancer in the digestive and respiratory system had most contacts with OOH services, while infection/fever and pain were the most common additional symptoms. A systematic review investigating symptoms in cancer patients visiting emergency departments found infection and pain were frequent reasons for contact. [23] Respiratory distress and digestive symptoms are also common reasons for cancer patients visiting OOH services, emergency departments or being hospitalised. [21, 24, 25] The very frequent use of OOH for a very small number of patients may be well justified, due to tasks or procedures that need to be performed by a physician during evenings, nights, and weekends. But we cannot rule out the possibility that some of these patients should have been given planned, comprehensive services by other agencies than the OOH. Cancer patients had more home visits than other diagnoses, especially the oldest patients, which could be because of more severe symptoms or frail state, not permitting them to travel to the OOH surgery, or being in a homebound palliative phase.
There was a clear trend of overrepresentation of OOH contacts for cancer patients in less central municipalities. One explanation could be that the GP and OOH physician in the least central municipalities often is the same person. The boundary between ordinary office practice and OOH duty may be blurred, and the physician may prefer to perform home visit OOH, as the work burden during OOH duty may be low in these areas. Another contributing factor could be that smaller municipalities more often have problems recruiting and retaining GPs over time. Rapid turnover of GPs and use of temporary positions could lead to suboptimal care in-hours and force patients to use emergency services. [26] The fact that less central and central municipalities have fewest home visits could be attributed to intermunicipal cooperation for OOH services. Having one OOH physician covering a large geographical area makes it more difficult to leave the OOH surgery and make home visits. Not only medical and geographical criteria decide whether a patient receives home visits, but also characteristics of the physician. Interestingly, we found that male physicians, as well as the oldest and youngest physicians performed more home visits. Ingram et al. showed the same gender difference in OOH home visits in general, but also that female physicians had more hospital referrals. [27] The age differences with more home visits by older physicians could be due to a former tradition where GPs made more home visits in general, while for the youngest physicians, inexperience may be a contributing factor.
The fact that cancer patients had more contacts on weekends could mean there is need for better anticipatory planning of foreseeable situations that can occur, and how to solve these, for example, a plan for treating exacerbation of pain. A recent randomised controlled trial training GPs in early identification and anticipatory palliative care planning found no difference in contacts with OOH services, but more contacts with the GP, less hospitalisations and more home death. [28] However, only a quarter of the patients who died were identified in the intervention group. In another study, case conferences between GPs and specialist palliative care teams significantly reduced service utilisation, including emergency department admissions. [29] Strengths and weaknesses
To the best of our knowledge, this is the first study to investigate cancer patients' use of OOH services in Norway. A major strength is that the data are population based. However, the billing claims are secondary data and not collected for research purpose. Another limitation is that we cannot be sure all cancer patients are identified correctly, as physicians may not have given the cancer diagnosis on the billing claims. For instance, if the reason for contact was pain, it may have been cancer related, although this is not apparent in the billing claim. But as we cannot be certain of the origin of the diagnoses, we have chosen to divide cancer patient s contacts into two categories for some of the results. Additionally, the billing claims contain no other clinical data than diagnosis, and it is not possible to ascertain the outcome of the contact, e.g. if the patient was hospitalised.
Conclusion
In conclusion, there was no indication of overuse of OOH services by cancer patients in Norway, which could indicate good quality cancer care in general. However, cancer patients were overrepresented in receiving home visits.
